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(57) [Abstract] 

[Problem] Being a polyester hollow fiber where proper 
ty change of sophisticated fabrication step and worn 
time is little, atthe same time, more than ever collapsing 
of hollow part is little asthe clothing material , and 
especially sports clothing material gloss being good, 
in thelight weight is superior in temperature retention, 
rurtherrnore polyester hollow fiber of high 
qualitywhich is superior in ease of dyeing and 
softness, offers and itsproduction method 

[Means of Solution] As acidic component terephthalic 
acid to use, As glycol component of polyester 
polymer which tri methylene glycol 80 mole% or greater 
is contained toconsist, When void ratio 10 to 60 % 
and density melt spinning does polyester hollow 
fiber , the and said polyester polymer where 1 .32 to 1 . 
45^0113 and birefringence ratio ( n) are 0.05 to 0. 
08, the intrinsic viscosity [ ] quench doing 
atmospheric temperature of spinneret directly below 1 
cm in 1 00 °C or below making useof polyester 
polymer of 0.4 to 1 .4, after doing winding , drawing, 
with theternperature of 90 to 200 °C heat treatment 
production method of poly trirrEthyiene terephthalate 
hollow fiber which is done. 



[QainXs)] 

[□aim 1 ] As acidic component it consists of polyester 
polymer which tri methylene glycol 80 rrole% or 
greater iscontained making use of terephthalic acid, as 
glycol component, void ratio 10 to 60 % and density 
polyester hollow fiber which designates that 1.32 to 1. 
45 ^cirfl and birefringence ratio ( n)are 0.05 to 0. 
08 as feature. 

[Claim 2] As acidic component when polyester polym 
er which trimethylene glycol 80 mole% or greater is 
contained themelt spinning is done making use of 
terephthalic acid, as glycol component, intrinsic 



ISTA's ConvertedKokai(tm), Version 1 2 (There may be errors in the above translatioa ISTA cannot 
beheld liable for any detriment fromitsuse. WWW: http://www.intlscience.com Tel: 800-430-5727) 



JP 99189920 Machine Translation 



EttU 9O~2 0 0°C<D;&g.V®&mtZ>Zk£ttmkTt& 



viscosity [ ] thequench doing atmospheric 
temperature of spinneret directly below 1 cm in 100 
°C or below malang use of thepolyester polymer of 0. 
4 to 1 .4, after doing winding , drawing, with 
temperature ofthe 90 to 200 °C heat treatment 
production method of poly trimethyiene terephthalate 
hollow fiber which designates that itdoes as feature. 



[000 1] 



[0002] 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regar 
ds polyester hollow fiber where property change of 
sophisticated fabrication step and worn timeis little. 
Furthermore as for details, more than ever collapsing of 
hollow partis little as clothing material and especially 
sports clothing material, gloss being thegood, in light 
weight is superior in temperature retention, furthermore 
regards thepolyester hollow fiber of high quality which 
is superior in ease of dyeing and softness. 

[0002] 

[Prior Art] Polyester fiber is utilized widely mechanical 
property, chemical property, easy care property and 
the glossiness or other as general clothing from 
characteristic which is superior. Especially, recently, it 
is observed is utilized with all sports field as the sports 
clothing material . weight reduction of clothing is 
desired from as one of theneeds until recently, with 
especially sports clothing demand of weight reduction 
isstrong from point of ease of motion, with one for 
winterwear those which keep temperature retention are 
desired, bulkinessof yam is enlarged as means which 
measures theweight reduction of clothing, by fact that 
weave of weave or krrit material is devisedit is possible 
to certain extent. But it is necessary weight reduction 
to do fiber itself furthermore as meanswhich measures 
weight reduction It notices and as means hollow fiber 
which upper weight reduction is done isused 
Concerning hollow fiber, for a long time it is known, 
production method of polyethylene terephthalate 
hollow fiber ofthe void ratio 50 % or lower is 
disclosed in for example Japan Examined Patent 
Publication Sho 42 -2928 disclosure . But, hollow 
fiber is easy to happen production step and collapsing 
of thehollow part high grade fabrication distance or 
product at time of use (Wearing), is easy to beimpaired, 
there is a deficiency that useful characteristic as hollow 
fiber. About hollow fiber where especially void ratio is 
high tendency is large. Especially as for sports 
clothing because treatment when using it is extremeby 
comparison with other clothing, collapsing of hollow 
part iseasy to happen When hollow part collapses, 
obvious thing void ratio decreases, lightnessand 
temperature retention of product it decreases not only, 
gloss unevermess which isvisible in stripe occurs. 
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[0003] Polyethylene terephthalate hollow fiber which p 
ossesses hollow part of triangle is proposed to the 
Japan Unexamined Patent Publication Hei 6 -2288 1 5 
disclosure, as means which improves collapsing of 
hollow part. But, according to examination of these 
inventors, when hollow part isdesignated as triangle, 
as for collapse resistance of certain extent although it 
isacquired, as for polyethylene terephthalate fiber 
when becoming deformed, because elongationof yield 
point is small, when it crirrps with angle above a 
certainunifonrity, it collapses, it is not possible to 
improve collapse resistance tothe fully. In addition 
when it makes hollow fiber, outer diameter of fiber 
becomesthick in comparison with center-filled fiber of 
same denier, cannot acquirethe soft texture. 

[0004] In addition with sports clothing, it is easy to m 
ove, also soft texture isdesired As for aforementioned 
polyethylene terephthalate hollow fiber, when it tries to 
obtain fiber ofthe same strength in comparison with 
center-filled fiber, (Namely fiber of same denier), outer 
diameter of the fiber becomes thick at this point, 
clothing which isacquired t> becomes those of trap 
texture. When fiber diameter is made thin in order to 
obtain soft texture, withdifficult it becomes 
considerable to make void ratio high. As fiber of soft 
texture, you can list poly trirnethylene terephthalate 
fiber which is disclosedin Japan Unexamined Patent 
Publication Showa 52 -5320 disclosure. As for fiber 
which is disclosed here as for clothing or other cloth 
which isacquired because elastic modulus is low, from 
this fiber it becomes thesoft texture very. But as for 
this fiber, making use of kind of yarn-spinning method 
which usuallyis done with polyethylene terephthalate, 
as for obtaining fiber where void ratio ishigh it is 
difficult. 

[0005] 

[Problems to be Solved by the Invention] This inventi 
on improves deficiency of above-mentioned 
conventional polyester hollow fiber, is superiorin 
lightness , temperature retention and ease of dyeing, 
furthermore to collapse itpossessed soft texture difficult, 
it is something regarding useful polyester fiber ,the 
and its stable production method in sports field etc. 

[0006] 

[Means to Solve the Problems] As for these inventors, i 
n order that above-mentioned deficiency is so!ved,as 
for result of repeating diligent investigation, it was 
superior in the lightness, temperature retention , ease 
of dyeing and clarity by rraking specific hollow 
fiberwhich consists of specific polyester polymer, 
furthermore to collapse it wasdifiicult, possessed soft 
texture, offering useful polyester fiber to sports field 
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etc itreached point of Namely consists of polyester 
polymer which tri methylene glycol 80 moIe% or greater 
is containedmaking use of terephthalic acid, as glycol 
component 1st of this invention as the acidic 
component, void ratio 10 to 60% and density is 
polyester hollow fiber which designatesthat 1 .32 to 1 . 
45 gtarfl and birefringence ratio ( n) are 0.05 to 0. 
08 as feature. 

[0007] 2nd of this invention, as acidic component wh 
en polyester polymer which trirrethylene glycolthe 80 
mole% or greater is contained melt spinning is done 
making use of terephthalic acid, asthe glycol 
component, intrinsic viscosity [ ] quench doing 
atmospheric temperature of spinneret directly below 1 
cm in the 100 °C or below making use of polyester 
polymer of 0.4 to 1 .4, after doing winding , drawing, 
production method of poly trimethylene terephthalate 
hollow fiber which designates that heat treatment itdoes 
as feature, iswithterrperatureof90to200°C. As for 
hollow fiber of this invention, it is necessary as 
glycol component to consistof polyester polymer 
which trimethylene glycol 80 mole% or greater is 
contained, usually as for hollow fiber, in order light 
diffuse reflectance to dowith inside surface of fiber, 
there is a tendency where claritydecreases. But polymer 
which is used for this invention index of refraction is 
high, becauseof this clarity is difficult to decrease with 
as hollow fiber. 

[0008] Regarding to this invention, 1 ,3 -propanediol , 
1,2 -propanediol ,1,1 -propanediol and 2,2 - 
propanediolor, it is chosen fromnidst of these blend, 
as trimethylene glycol, but the 1,3 -propanediol 
especially is desirable from viewpoint of stability. As 
for content of trirrethylene glycol, it is necessary to be 
a 80 mole% or greater of the glycol component. Under 
80 mole%, it cannot achieve collapse resistance and 
color development and the softness which are a object 
of this invention not only, ease of dyeing and clarity 
etc decrease, object of this invention is not achieved 
It is a preferably and a 90 mole% or greater. 

[0009] In range which does not impair effect of accordi 
ng to need this invention, ethyleneglycol ,the 1 , 4- 
butanediol , 1,6-hexanediol and polyoxyalkylene 
glycol or other glycol component are good to poly 
trimethylene terephthalate which is usedfor this 
invention, being copolymerized isophthalic acid , 
succinic acid , adipic acid andthe 2,6 - 
naphtha enedicarboxylic acid etc and, as glycol 
component as acid component. In addition, 
according to need various additive , or it is good 
copolymerizingnixing for example matting agent , 
heat stabilizer, flame retardant , antistatic agent and 
foam inhibitor etc. You can polymerize polymer 
which is used for this invention, with thepolyester 
polymerization method of public knowledge. 
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[0010] Collapse resistance of hollow fiber, when thick 
ness of polyrrer part amount, difficulty ofdeformation 
of polymer, and polymer becomes deformed, is 
thougfrtthat it is decided with recovery ease, lightness, 
temperature retention , softness and collapsing 
difficulty whichare suited for sports clothing in order 
to make fiber which itpossesses, as it makes suitable 
void ratio, it is desirable to make suitable fineness, 
polymer part amount of hollow fiber can be designated 
as suitable thicknessbecause of this. As for hollow 
fiber of this invention it is necessary for void ratio to 
be thelO to 60 %. When void ratio exceeds 60 %, 
polymer part amount becomes thin, objectof this 
invention is, not be able to show collapse resistance it 
becomes. On one hand, void ratio under 10% is 
object of this invention, youcannot show lightness 
and terrperature retention or other feature, lightness , 
terrperature retention and collapsing difficulty 
desirable void ratio the 15 to 50 % , furthermore is 
range of preferably 20 to 40 % frompoint. 

[001 1] In addition, as for fineness of hollow fiber of t 
his invention it isdesirable for single fiber fineness to 
make 0. 1 to 1 0 denier, fineness with hollow fiber 
under 0. 1 denier making range of void ratio ofthe this 
invention becomes difficult. In addition, when 
fineness exceeds 10 denier, when void ratio is 
madehigh, it becomes easy to collapse, because to 
collapse with fiberwhich makes void ratio low in order 
to make difficult fiber itbecomes difficult bending, 
clothing cloth which is acquired becomes trap ones, 
does not become soft texture, single fiber fineness 
range of preferably 0.2 to 5 denier is good, furthermore 
it is a range of thepreferably 0.5 to 3 denier. 

[0012] Void ratio is high to raise recovery ease, with fi 
ber of the soft texture, when polymer becomes 
deformed, necessary. For this as it is necessary to use 
polymer of this invention, it isnecessary to raise 
degree of crystallization, to raise degree of orientation 
of fiber axis direction ofthe molecule. It raises degree 
of crystallization and it is possible, can make hollow 
fiber difficultto collapse to raise stress (yield point 
stress) of yield point elongation and its time when it is 
aregjon where fiber which it becomes deformed by 
raising degree of ori entati oryetums to original shape. 

[0013] In addition, with fiber of this invention, it is i 
rrportant for the density to be 1 .32 to 1 .45 gfarB. 
Oily fiber where density under 1.32 gfcnB degree of 
crystallization of fiberis low, is easy to collapse it can 
acquire. From fact that crystal density of polymer of 
this invention is 1 .45 gfarfi or less,as for density of 
fiber there are not times when it exceeds the 1.45 gfarfi 
with respect to substance, density of fiber is range of 
preferably 1.35 to 1.4 gfarB. 



[0 0 14] *%*M<Dm&T*\Z. «tt0>Eflg0>*l«-e&«tR [0014] With fiber of this invention, also it is necessary 
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for birefringence ratio ( n)whicrus a index of degree 
of orientation of fiber to be 0.05 to 0.08. n under 
0.05 to become low, only fiber which is easyto 
collapse can acquire yield point elongation of 
deformation because orientationof fiber is not fully and 
becomes. As for those where n exceeds 0.08 
because degree of orientation istoo high at time of 
drawing and occurrence and yarn break of thefeather 
occur frequently at time of postprocessing, n 
preferably 0.055 to 0.075, furthermore is range of 
preferably 0.06 to 0.07. 

[00 1 5] As for invention of 2nd of this invention, Stabi 
lizing hollow fiber of invention of 1st, it is a 
production method inorder to offer, as acid component 
polyester polymer which tri methylene glycol 80 mole% 
or greater iscontained melt spinning is done when 
making use of terephthalic acid, as the glycol 
component, intrinsic viscosity [ ] is production 
method of poly tri methylene terephthalate hollow fiber 
which designates that theyarn-spirming it does as 
feature making use of polyester polymer of 0.4 to 1 .4, 
withthe atmospheric temperature of spinneret directly 
below 1 cm as 100 °C or below. Here, intrinsic 
viscosity [ ] is value which is divided with viscosity 
of theabove-menti oned solvent itself which measured 
viscosity with 35 °C of thedilute solution of poly 
trirrethyiene terephthalate which is melted with o- 
chlorophenol of purity 98 % or higher, withthe same 
temperature, relative viscosity it is something which is 
defined. 

[0016] In production method of this invention, as for i 
ntrinsic viscosity [ ]of poly trirrethyiene 
terephthalate it isnecessary to be a 0.4 to 1 .4. When 
intrinsic viscosity [ ] exceeds 1 .4, how making 
spinning temperature high, melt viscosityto become 
high, extrusion with conventional spinning machine 
not only becoming difficult,the extrusion it is to 
shrink because elasticity of polymer is high,because 
void ratio 10 % or higher stabilizing hollow fiber of 
uniform thickness, it becornesirnpossible to produce. 
When intrinsic viscosity is under 0.4, as mechanical 
property such as strength of hollow fiberdecreases, 
collapsing of hollow part difficult only fiber whichis 
inferior it can acquire and becomes. Desirable intrinsic 
viscosity [ ] is range of 0.5 to 0.9. 

[00 1 7] Melt spinning temperature of hollow fiber of thi 
s invention, 240 °C to 320 °C and preferably 245 
°C to 300 °C ,furthermore is range of preferably 250 
°Cto280°C Under 240 °C, melt viscosity 
becomes high, extrusion becomes difficult. In 
addition when it exceeds 320 °C, polymer 
decomposition becomes extreme,coloration and 
decrease etc where strength is considerablehappen It is 
important with production method of this invention, 
quench doing atmospheric temperatureof spinneret 
directly below 1 cm in 1 00 °C or below, yarn- 



ISTA's ConvertedKokai(trn), Version 1 .2 (There may be errors in the above translatioa ISTA cannot 
be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel : 800-430-5727) 



JP 99189920 Machine Translation 



o C~9 0°CA<«P£L^ o ttPETI c m<D»Hflt;4g*< 1 0 0 



[0 0 18] S6PST1 cm^SiM;SgSl OOtJaTfcft 

ft, as. ra«*jWl*if&*i4*«. Bia> (a) izmtti&c 
ffiO)BBP»a)***S*r0tt3O-l 20° , »SL<I*4 

5-9 0° ^»&ti4*s««a)»«*Stt<Dfi-e»*Lt^ 



[0 0 19] *fc, ttP0>a* A irg^WCOit T0 A /wj T 

o©*fi»=fiiitTiB«L. HP»(ciRi(tr»ipa*tts#it* 

C£*<a*Ll\, IHPSB(=lPlltr»fflaSft#*Ht5Ci:(=cfc 



ginning to do. solidification of polymer is hastened 
and by quench doing, void ratiobecause 
crystallization after extrusion can be controled not only, 
with the quench as mxh as possible, draw ratio with 
drawing distance which is doneafterwards is raised in 
10 % or higher and it becomes possible to achievethe 
density and degree of orientation where fiber of this 
invention is higfi For controling solidification and 
crystallization of polymer, extent wherethe atmospheric 
temperature of spinneret directly below 1 cm is low it 
is good, but when of stability andthe uneven yarn 
etc of yanvspirtning were thought, 30°Cto90°Cis 
desirable. When atmospheric temperature of spinneret 
directly below 1 cm exceeds 100 °C, void ratio being 
the 10% or higher, furthermore stabilizing hollow fiber 
which is superior in thecol lapse resistance, it becomes 
difficult to be possible. 

[0018] Bottom surface which excludes discharge surfac 
e of for example spinneret as method whichmaintains 
atmospheric temperature of spinneret directly below 1 
cmat 100 °C or below, rrethod of coveringwith 
thermally insulating sheet where insulating ability is 
superior, method etc which blows cooling air directly 
is adopted to spinneret directly below, more 
preferably , these combination it is good As for shape 
of spinneret is r»t soirething which especially 
isstipulated, but but you can list triangle , window- 
pane shape and tetragonetc,, it is desirable to use 
spinneret which possesses kind of C shape discharge 
hole which is shown in (a) of Figure 1. Inthatcase, 

which shows size of opening of the 'C shape is 
desirable in point of morphology stability of hollow 
fiber where the30 to 1 20 ° and preferably 45 to 90 
° are acquired 

[0019] In addition, void ratio is decided with diameter 
A of spinneretand ratio " a/YV" of thickness W. 
A/Wrangeof5 to 20 is desirable. When spinneret 
of 'C shape discharge hole is used, it arranges 
opening of the discharge hole destined for direction of 
all one, it is desirable to blow thecooling air, destined 
for opening. It becomes easy to obtain uniform 
hollow fiber, by blowing cooling air destined fort he 
opening. Of course, making use of spinneret etc 
which possesses discharge hole ofthe concentric which 
is divided above splitting in 2 it is good in addition 
tothis. 



[0 0 2 0] ttP^btttt**U ttPfiTT*ft^*tlfc««a 

a^«s**f*4rs. *s##0>«*ttyasM\ 1 oo 
o-sooo m/#<0»gj&<tf * l < , l < 

SG>«jSA*b 1 5 0 0-3 5 OOm/m i nllt'Mo 
mSifiS 0 0 Om/#£jg*§ir, ffi&®mVft*<D&ikittf 
mfrtZZ, ttf=«<g#-C+»ftBElR|g#A<Hllfzft*i:i: 



[0020] It discharges from spinneret, fiber bundle which 
quench is done beingreceived, is retracted with 
spinneret directly below is drawn with method of the 
prior public knowledge as unstretched fiber. In case of 
takeup, fiber bundle converging is done, oil feed and 
thepreparatory entanglement of public knowledge are 
granted As for windup velocity of unstretched fiber, 
velocity of 1000 to 5000 r^nin is desirable, itis a 
1500 to 3500 n^mm range from viewpoint of 
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particularly preferably strength manifestation When 
spinning rate exceeds 5000 rrfrrin, crystallization of 
molecule advancing toomxh with yam-spinning 
process, as with drawing which follows afterwards 
thesufficient orientation drawing becomes difficult, 
yarn diameter unevenness becomes! arge. In addition, 
because spinning rate under 1000 m/rrin degree of 
orientation of unstretched fiberexcessi vely does not 
become high, with drawing which followsafterwards 
molecule orientation it becomes difficult in fully todo, 
it is a objective of this invention, it becomes difficult 
to obtain thehollow fiber which is difficult to collapse. 



[002 1] *g0J0<t>£mf0>Bttl±, *E#**-filf* 
0-9 9%T*E#f *C£jb<»*Ll\, 



[0 0 2 2] E#SJStt. 3 0°C~8 0°C. < 1*3 5^C 

~7 0°C, »=»*L<f*4 5^~6 0 < fca>IEHJ&«ai\, E# 

#^-C*ftl^ £#&gtf8 0 o c£M*.6<t* B#P-JUft4f 
9 0°C-2 0 0°C, *J*L<I*1 0 0°C-1 9 0 c CVfio&9 



[0 0 2 3] *36Wfl0iR<J M;>*U>TU?$ru-h*ffi« 



[002 1] Drawing of hollow fiber of this invention, post 
draw which retracts the unstretched fiber once it is 
good doing, continuing between gpdet roll of 2 or 
moreor without retracting once, drawing it is good As 
for draw ratio, 1 .5 to 3. 5 times is desirable usually, 
draw ratio differs windup speed of unstretched fiber, 
depending upon cooling temperature and yarn kind, 
but it is desirable to draw with 70 to 99 % of 
breakingdraw ratio. 

[0022] As for drawing temperature, 30 °C to 80 °C an 
d preferably 35 °C to 70 °C , furtherrnore range of 
tiiepreferably45 0 Cto60 0 Cisgood drawing 
temperature occurs frequently and under 35 °C, most 
yam break of the drawing drawing which is continued 
is not possible. When drawing temperature exceeds 
80 °C, slipperinesswith drawing roll etcdeteriorates 
and single fiber break occurs frequently and stability 
drawingbecomes difficult, as for yarn which is drawn 
it is necessary to do theheat treatment, heat treatment 
after drawing has necessity to do with 90 °C to 200 
°C andthe preferably 100 °C to 190 °C. heat 
treatment temperature under 90 °C degree of 
crystallization of fiber cannot make rrigfi inthe fully, it 
is a objective of this invention and it becomes difficult 
toobtain fiber of collapse resistance which is superior, 
heat treatment temperature with 200 °C or higher 
breaking fiber is likely and to happencontinues and it 
becomes difficult to do heat treatment. 

[0023] Poly trimethylene terephthalate hollow fiber oft 
his invention, alone or other fiber and blend doing, 
using as cloth is possible. It is good being a 
polyester , a polyamide , a cellulose , a wool , cotton, 
a silk,a acetate, a stretch fiber or other any, or these 
blend as other fiber which blend isdone. As method 
of blend, you can list union weave , reversible weave 
or other weave, the tricot and raschel or other knit 
article etc which are used for warp or weft. In addition, 
it is good administering union twist , yarn blending 
and the entanglement. Especially, polyester hollow 
fiber of this invention shows performance which is 
superiorin blend of cellulose fiber. As cellulose fiber, 
cotton, linen, rayon, cijprarrrmnium rayon andthe 
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(1) ffiBSttg [;?] 



«1] 
[*] = 1 i m 



polynosic etc and blend it does, dyes with 100 °C or 
below and fact thatthe good color development is 
acquired is feature. 

[0024] 

[Errixxiirrent of Invention] This invention furthermore 
is explained in detail below, with Working Example, 
but this invention is not something which is United 
in Working Example. Furthermore, it measured main 
measured value in Working Example with 
methodbelow. 

(1) Intrinsic viscosity [ ] 

As for intrinsic viscosity [ ] basis being attached to n 
ext pre-definedequation, it is a value which is sought. 

< Formula 1 > 



1 / CC x ( n r - 1 ) J 



<z>*fig£, H-aa-caifiLfc±iB»*jg#a>»s-e«ofctt 



[0025] (2) *SJS#r$ (An) 



o) g?g 

[0026] (4) ag % #jg 



(5) ffi;H*it£ 



(%) = (4£tf®ffiS«/1Blt®ffro x 1 00 



BffliLfco 



r of pre-defined equation is value which is divided 
withthe viscosity of above-mentioned solvent itself 
which measured viscosity withthe 35 °C of dilute 
solution of poly trimethylene terephthalate which is 
melted with o-chlorophenol ofthe purity 98 % or more, 
with same temperature relative viscosity is something 
which isdefined In addition, C is solute weight due 
to gram unit in theabove-mentioned solution 100 ml. 

[0025] (2) Birefringence ratio ( n) 

Making use of optical microscope and compensator, it 
sought fromretardation of thepolarized light which is 
observed to surface of fiber. 

(3) Density 

It measured making use of density gradient tube which 
was drawn up with carbon tetrachlorideand toluene . 

[0026] (4) Intensity and elongation 

Making use of Qrientech Corporation (DN 69-607-355 
0) make Tensilon, it measured with condition of the 
fiber length 20 cm and drawing speed 20 cnVnin. 

(5) Void ratio and collapse resistance 

It calculated from cross section photograph of fiber wit 
h next formula . 

Void ratio (%)= (cross-sectional area of cross-sectional 
area / fiber of hollow part) X 100 

In addition, in tubular knit knitting after doing, you a 
ppraised thecollapsing of hollow fiber, with void ratio 
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P>#'JJXf^^-3RSF (B*1tX (*) SI) 

Ls 6%owf, »tt1 : 5 0-CftfiLfc. atBWl*-?** 

>V;Uh7 00 0 (B*fc?s («0 H) $0. 5g/'j7h^ 



[0 0 2 8] if0Saafef=ft*-D/i:^*»r3SfiStt, K/ 
-Munk) <0*&*&#A&fc« 



K/S= (1 — R) 2 /2 R 



[002 9] (S1E«1) 1. 3-^P/^>v^--Jl/<tv>^ 
JUTU7$^-h£*S&f=«fcya£L«l8«g [17] 0. 7 

h'jy^u>xL/7^ u-h7Ky?-£«*»g2 7 o°cizr 

, U1£> (a) fz^-f CU0)?l (W=0. 0 8. 0 A = 1 . 9 

, a = 6 0° ) 3 6*-^, ca<oBBP»*<±rH-*iRif= 

ftS«fc5(=EMLTft*ttn (B1<0 (b) ) tttt* 
2 3. 1 g/#T5#LttLfc. ttP<DttasffiJ2l»0ffliaSJi* 
1 6mm<DBr»«'CitiftLfctt*«^btlj*L, ttPSTFlcft 

Lf; Q C<DKL 3ttPSB(Cft*f*lt*»fflaa>aa*0. 4m/ 
»iLt, $SPilT1 cm(D8i«ilS*7 0W:BiLfco 

0Om/»"C*Stty*3i#*S»fc. ffiftttl*. ti2 4RM 



ofyara 

[0027] (6) Etye affinity { absorption and color depth ( 
K/S)} 

70 °C and 2 0-ninute scouring it treated making use 
of warm water whichincludes Scoural 400 with 2 
goiter making use of sip fabric of the polyester 
conjugate fiber, sample, dried with tumbler dryer, did 
heat set of 180 °C andthe 30 second next, making 
use of pin tenter, it used those which. From 40 °C in 
1 10 °C after temperature rise, furthermore after thel 
hour keeping that way, you appraised absorption, 
with absorption dye used Kayalon polyester blue 
3RSF ( Nippon Kayaku Co. Ltd (DB 69-054-7468) 
make), dyed with 6 %owf and ratio 1:50. Nicca 
Sansolt 7000 ( Nicca Chemical Co. Ltd (DB 69-055- 
7442) make) 0.5 g/liter you used dispersant, you 
adjusted pH the5 including acetic acid 0.25 ml/1 and 
sodium acetate 1 goiter. 

[0028] You appraised color depth which displays it dy 
ed to which extent deep color, makinguse of K/S. This 
value measured spectral reflectivity R of sample cloth 
after dyeing, sought fromforrrula of Kubelka-Munk 
(Kubelka -Munk) which is shown next. 

K/S=(1-R)2/2R 

Extent, deep color effect is large thing and namely, w 
here this value islarge fact that it is colored well is 
shown. R adopted value with maximum absorption 
wavelength of this said dye. 

[0029] (Working Example 1) You polymerized with 1, 
3-propanediol and dimethyl terephthalate with fixed 
method andacquired poly trimethyiene terephthalate 
polymer of intrinsic viscosity [ ]0.7. In order this 
poly trimethyiene terephthalate polymer with spinning 
temperature 270 °C , hole (W=0.08, A =1.9 and 

=60 ° ) 36 hole of 'C shapewhich is shown in (a) 
of Figure 1 , for opening of 'C shape tobecome all 
same direction, extrusion it is with extrusion amount 
23. 1 gfainute making use of thespiimeret ( Figure 1 
(b)) which is arranged While with thermally insulating 
sheet of thickness 16 mmspirming doing periphery 
otherthan discharge surface of spinneret from spinning 
part which shield is done,blowing to spinneret 
directly below cooling air destined for opening of 'C 
shapehole, it cooled extruded yam. In this case, 
atmospheric temperature of spinneret directly below 1 
cm was adjusted 70 °C with theair speed of cooling air 
which is blown to spinneret face as 0.4 nVsec. 
converging it did hollow unstretched fiber which it 
cooled in one with converging guide ,acquired 
windup unstretched fiber with 1600 nYmin. spinning 
property quite stabilized without either approximately 
2 4 hours yarn break. 
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[003 1] (361fi«2-5, tt««1-4) («B 
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[00 3 2] 



[0030] Unstretched fiber which it acquires, drawing wa 
s done with hot roll 55 °C , the hot plate 140 °C , 
draw ratio 2. 6-fold and drawing velocity 800 rrVmin, 
drawn fiber of 50.5 denier /36 filament was acquired 
hollow fiber was void ratio 32 % , strength 4.2 g^d 
and elongation 32 %. As for density of hollow fiber 
ofthis time as for 1.353 g/crrQ and the nitwasaO. 
066. tubular knit after doing this hollow fiber, void 
ratio was 31 %, was thefiber which very is difficult to 
collapse. In addition tubular knit cloth which is 
acquired had had soft texture very. As for dye 
exhaustion degree in 100 °C of ultrafine multifilament 
of this working example, as for the86 % and K/S it 
was a 21.5. You can call result, that multifilament 
which consists of polyethylene terephthalate ofthe 
same single filament fineness 130 °C and 6 0-rrinute 
dye exhaustion degree when you dyefrom fact that 91 
% and K/S are 2 1 , color development isgood with 
quite ease of dyeing. 

[003 1] (Working Example 2 to 5 and Comparative Ex 
ample 1 to 4) Charing spinning condition ( windup 
speed , draw ratio and heat treatment temperature ), it 
acquired hollow fiber with Working Example 1 and 
thesame method result is shown in first chart, 
hollow fiber of range of this invention had had good 
collapse resistance, clarity and the softness. On one 
hand, hollow fiber which deviates from range ofthis 
inventioncol lapsed and characteristic etc could not 
acquire those which it canbe satisfied 

[0032] 
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fctt*ttj*i#*au a«LT*ttS#SC£:A<-e*ftA*-3fc yarn-spinning was done with Working Example 1 and 

same method Case of drawing yarn break could occur 
frequently, could continueand could not acquire fiber. 



(Comparative Example 6) Other than designating tempe 
rature of hot roll as 85 °C, thepolyrnerization * yarn- 
winning was done with Working Example 1 and 
same method In order case of drawing yarn melt 
adhesion to do in hot roll,the single fiber break 
occurred frequently, fiber which is acquiredwas fluffed 



[0034] (tt*«7) h^U-KDS18*2 1 0°Ct [0034] (Cbrnparative Example 7) Other than designatin 
LfcUl*H««fl 1 tH*4*3*-C»^ ■ ffi*£*7 ofc. «*i gteirperatureofhot plate as 210 °C, 
14 * v K ? h (7) t _ h -C g# $ ff 3 C t *<T? £ ft * thepolyrrerization * yarn-spinning was done with 
~ + ~ Working Example 1 and same method fiber was cut 

offat place of hot plate, it was not possibleto do 
drawing. 

(Comparative Example 8) You polymerized from ethyl e 
neglycol and dimethyl terephthalate, with fixed 
method andacquired polyethylene terephthalate 
polymer of intrinsic viscosity [ ]0.7. yam-spinning 
and drawing were done with method which is similar 
tothe Working Example 1 making use of this polymer 
hollow fiber was acquired But this hollow fiber 
collapsed simply with tubular krrit . 

[0 0 3 5] [0035] 

[*H®Sftft] *»BBI=«ky»6#i**yxXT^+ffi«*i [Effects of the Ir^ion] Polyester hollow fiber which i 
♦ tt*<B*ffi«tt<D*fi£i*aU Ultt, «»tt % %£\±lz s acquired by this invention irnproved deficiency of 
«*i^L**fc«JniIg^ X»»fflB*lz»*ilz< y^h the conventional hollow fiber, was supenor in 
4S£*<rLfc, Xtf—yftMtteHlzfimvfoZo lightness, tenperature retention and easeofdyeing 

furtherrnorein postprocessing step and clothing worn 
time it is difficult to collapse, possessed the soft texture, 
useful in sports field etc. 



*M>H««>¥BBB. (b) Its *XW®ct>£ttlt$S&4-£IB 
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6 : cilttttmaMafliaiMnfi (° ) 



[Brief Explanation of the Drawing(s)] 

[Figure 1 ] As for (a), when producing hollow fiber of t 
his invention, front view of theone example of 'C 
shape discharge hole. As for (b), when producing 
hollow fiber of this invention, layout diagram of 
theone example of 'C shape discharge hole. 

[Explanation of Reference Signs in Drawings] 

W : Thickness of *C shape discharge hole 

A : Diameter of 'C shape discharge hole 

: Opening angle (°) of opening of 'C shape disch 
argehole 
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